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Abstract 



NOx absorbent (18) is disposed in the exhaust gas path in the Internal combustion engine and 
exhaust gas Is adapted to flow constantly through said absorbent (18) during the operation of 
said engine. NOx absorbent (18) absorbs NOx when an air-fuel ratio of exhaust gas flowing into 
said absorbent (18) is lean and, when an air-fuel ratio of exhaust gas becomes equal to the 
theoretical air-fuel ratio or rich, it discharges NOx having been absorbed therein. Over almost 
the entire range of operation of the engine, lean mixed gas is burnt in the combustion chamber 
(3) and NOx generated at this time is absorbed by said absorbent (18). An air-fuel ratio of 
exhaust gas flowing Into the NOx absorbent (18) is periodically made equal to the theoretical 
one or rich and NOx having been absorbed by the absorbent (18) is discharged and reduced at 



the same time. 
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bH^o SjStfc;b<l8.0Jil±lc>^cC^iH5cte$I/)<fr<i:^'J 
->^^H:(DTril7C^^^^LTl^fr<^ LTtNOx^-h 
^{zm7c^hZtn<X^-r. '{H-^XZO^oWJ — lym 
mtt(DTVl\(k^S5z'4'htzMz = 7tP^^^ml^:bZt 
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il7cL5^M5l<h LXCu-iffy^ \^f^mi)^h^t<Z(D 
<t Z 6 T'*^B^ fC c^: -S^rS^i] T' (i±i$ L f:: J: 3 (C ±m 

^LN. is< LrNOxiRilxS^i8(c<fcyNOx^qailxr'#3tf<^f 

(c'J ^VT^d-r^A^. lJtlMi^7ll (B) |-^^H-I)<^5 

Ua. CCDii^, M7gl (C) 
^ U - ><7)g[^ S gT c ti: -5 5 L T 4i<i: LN35»« C 
CD ^ I C ( i N Ox M ^1 1 8 1 Z ^ r N Ox 7b ^' ii Tt: ^ tL T^f L N (5^ 
lCI^^aiLfc<fc5^CN0:cq&liX^i8CDT/7fvlCfcL^TN0x^il7u 

^7S (A) \Z7h^^=^\z^r.XWr%f}::^(J)'^i!^^tm 

S 5 i: 5rt ASm:^*;^ (Dmi&)tt< 'J ^ (c ^ H ^s#Mt2 (i 

i)o C4x(im7g] (B) ti^xS (c) lnjF-rii^r'tfsl 
tzh T'NOx qRiiR^i 18^ b cDNOx (Dgjtii ^m\t'-'^m.(r> 

NOx A<N0xq5i|XS'l I8fcq&ilx $ i: H , ^ ^ f^NOx ^^^\ 1 
8<DqRJ|XBl:^3CO50%N0x^qSi|XLt-i: tf::?T+pH^o NOx 

18fzqRilX ^ ;K -^NOx (DMli^rs?/'!)^ b ll^di $ n 
^ X CD g (t ^If ^ 7. 43 CD N 0 X g ( I hi: L t: ?s . :: 
cDti^l$^:^'Xa(JiiaAS^m(::it^)L. 8^^:^*Xc|3(D 
NOx liSSrs^m^l:: It r ^ CD T'NOc q&HX^j 18(ri&i|X $ 
4X'i)NOxMfiiE5tlcliq5^A^fe:g<t^r5imi^fctfc^?i!-r^ 

^^^-^TN0xqRi|S^ll8lcqftUj^^;aTL^'6N0x(7D 
Mli^»ASfiS«tgJga^^CD|f(7D^.^S^l;^)^b^i^■r^C 

l£ ^ CD m li <1 b N Ox q& !1X ^ i 8 1 tl5 45i ^ r t ^ -i) NOx g ^ 



iRilK»ll8(Dq&gC£i3*WcD~^Jfe«l::oLNTl5i^f -60 

m 8 ^ ^ ^rS}*^lcxT^ ::f l00(zfcl^T 

;b^S;^)^7!)^•^J^l|^;K'&c K<l,OCD<t^, BJ]*,U->;'E^ 
L a^) b tuT t ^ i: t (i X X ::^101 

tL^o titoTCCDZNE(iSSIi(°]e^NECD^,fIfil$7FLr 

i^ho ^^i^T'Xt^ :^i02-eiiS!a[sl^lS I NEA^-Sfis 

NE<fcy t:^#L^A^^3^)^;^)<f^jS»IS4^^o CCO-^filSNEliN 
Ox i® ilXiliI 18IC ^ CDNOx ilRitXS :^ CD^ ^ fi 50%(DN0x S*<iR 

NE^SNEOis-(cr±5a^+f--i''^;i.^%7 L. INE>SNE<D 
HIJ*>NOxi!RitRffjl8l::-?-CDN0xi!Ri|R*l:bCD50%CDNOx 

i^itC;. xir.v:;^i03-c(iS^^:^*7.jST*<-siSTi. ^ 

^l^200**C^ y 4;^gl^J^^^§)!J^A<5^J»l*tt^o T<Ti<Dt 

tlcii4ia^+h^^;u^^T L. T ^Ti CD <t ^lc(i:;?.ir 
:?'l04(CiiA.T'NOxtti±i:7^^'7!)<-tr'y h$:H^o NOxjiJcdi 
:7 ^ y *v h $ H ^ i: ^£nr -5 <fc 3 ic^ga V U > ^'p^ 

U^Vh^n-So '^l>r*7.T-^:;:^106T'li^'t;> hfilc 

Pell^i^ L :rr t^^t^t<'pm C^CoCD<b:§-|z(i5a^ 
^>S^TL. C>Co^C^:^:^^XT•':/:/l07IZ3t^ 
r*N0x^5ctB:7^^-jb<'J-b'V h^tu-g), NQxtt£ii:7^^*)!><iJ 

tii);1^^A<'J -y^A^bU-^lziJllS^bti. ^< LT 
^P^S V U > y $ -2) tlli 5 liTaT U ^ Ic $ 
c <t lent ;AL^-C';^ir :^i08icjaL^T^satHJfE 

^ I N E ?D cfc 1/ :^ ^ > h C ^ <t $ n -5 o 

Xv-*:/:::^100l^^3L^TK^1.0i:^i©f^4xtr<b: 
S^*»^P^avU>^'pq(::m^^$Hrl^^;■g^flCDS^ 

^-c;K>l.o(73t^;S5A<-g5#Pa^, ^j^i^io^jpa^i^^Lfc 

*^S;!)^7?><*»JSil ^ tu^, K ^ 1 .OcDttBA<-^^PBllgiMS L 

7j:;b>ofz<t ^l::ii$a^-9-'r ^;u^^7 L, K>i.0CDt^ 

11 A<- :^&^rBif^ii! L y-z ^ # (z li X 7^ loicii A/T? m 

it j: U ^ $ l^^5#PB^;^)<108^MS^^f tLl^NO 
X q&4X^J 18(Ctl&HS t^Xl^h ^C^^'-CDNOx \tWi^ Ltzt(D 
i:%^btL. ^^XZCOi^'^lZttT.y-vZfllOlZtil^X 

W.m\B}%u^inEt<^t $tii>o ^/'cXt^'v::?'io3Iz*5Ln 

T T <Ti CD i: ^izt^Miy U >^'P^l::^l& 

■j -y^^CiLr ^N0xl!RliX^l8<7)^SJgMgl^yctf)lcNQxfli^l|X 
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^ T 1 ( C ^ ^ T' ^# r T ^ T 1 1 1 /-z b V ' j > y 

e Slc^^ -i) ;b^;^<4y] U - ^ 

^1.0<7)TC@T'Sgr3n;*ai7K;^;!)<B< ;U--Sf5<b:/h* < 

'^l^'C7.x*y:7'203T'(i?HiE^!aKA<Kt<h:$tv. ij^J 
l>r'X^^y^204(Z^bUNT^*4DSItftr^TAU (=TP • Kt) 

-:P5. XT"y:;^201(r?5LNTU->Jl^^cD«SiI^t7 
5 e illct^S -e & ^ <t ^ n ^ 1 1 c X 7^ ::/20 

t^T X V :>'207lc^5 l^r ^iE^.^ K 7!)^Kt it 

ir x 5^ 7^204 irii t;o tj!^ o r c <D <h # (cii^ga V 'J > 

t dliXi^ :/208lCjt^T'^y)^i^^ •^ttfrfilKKA^Ktii: 
::>:i^T'Xi^-;;3f204(iittro CCDMKKIi^r^ v U 
> ^'P^ CHi^l^ ^ :K ;1^^CDS Jt 7b<l 2 . 07b> b 1 3 . 5^^ 
<t7^j:^i.i;bNf>l.2MJg(7)fiT'5b^o '^^x:i(Dt^\z\^ 

r c r II JSi?"! fil - (D « f5] - CD r- ^ o 

^ ion $ ^ cJ: 5 1:: c oH^fe^ T' lilz; I ici: 

m7-7h;u Kiefzgsg^ti-oo c:c7)^<«j±-ii>+f22(i^ 
ilUfc^^n-Scfc^lc^j^jt (A/F) (ccc;i:yztti:^Dmi± 



m fli^ T' ^ ^ ht -tr >^t22 ^ ^ L ^ T jt ^ :7 - K 

iD-^^ ml0®l:::^^v$;h.^cfc5^-^^i±-t>-9-22^^t^ 
TAU=TP • K • F • G 

>>^g]E<l&F{iS^Jt-fe>-9-22CD£ii;timiivlcSiNrS 
(iT'^- K/N'V^^IE^^FAq.O^^^'Oi: Lr^S^)-r 

mi2H$#raf -5i:^-rfe)4^(cXT-^:;:^300fc*siNrN 
Ox »£fi ^ ^-;{)<-tr h S 4xr I > -5) 7!)^S/^^;^)<fIJSl| $ tt -6 o 
m.Wi^h'y^^'t^'tLv h$nTl^^^ci:L^i:#lz(iXT■«:/r?3 

Ol^::^i^Tr^fiE^i^?^&K^z^^^^;L/cg^^^]t (a/f) o 

;6<Stti$^^o ;*:LNT'7.7^^7::^302TMiSJ«tt-t>-tt-22 
Odti:t)SEEV;!)^^,3ESSa)^^Kit (A/F) 7b<S:tii$tV'S>o 
;;iilNT'Xi^-;/7^303TMi§^i^i«tt (A/F) o ctl^HCD^ 
*Slt (A/F) <h;!)<ht«^^;K^o (A/F) o > (A/F) CD<t 
t iZfiXi^ *y 3^304lCii^T' < — K/^;/ tiiEil^Sc F 

d^L-C (A/F) o< (A/F) (Di:^lZli7.7^'y :7'305l:: 
5tA/T'3^-<-K/'v-v^ffiiE^!&FIZ-S<SQr;^<^3a^$H 

^[Z^^^ti3^f\^t <U^. CCOcfc3lcLT2^**Jt (A/ 
F) A<S1fSiSlt (A/F) o (c$tJ#$tL'i)Ci:lc^i:^« 

-'^mf^mznH^w-i^m^^^^^Gt^icx.h^ - 
t $ Mz t ^ izitT. ^ V 3/307lcii^r' -< — K/< 

mi3Ellii«T4qSltBtPe1TAUCDi:d5;u-5^ > L T 
3^404 ^^(t(fm 9 ©fc jrf ^ > t UT'^ 

gn*>. w.\zm^^m't^t^t%m\z7.n--j^Amz 

S^7 5-^eillst^llT'^o;^)^S;t^^;b<^]^l|$tL'5o 
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04\z^i^x mimsimAm (=TP-Kf f • g) 

5 t aet^ST' & ^ i: fij^i] ^ ti/z t e (iX ^ >v 7^405 

liX ^ •> 7'406(c5i^T'^E<li& K A<i$iJ ^ fiO . 6 i: ^ tt. 
I ^ T' 7. 7^ *v :/407 1 Z I ^ T *g lEillgfe K A«Kt i: * tt/c 

:^404[r it t;o ^SorccDcb^f- li^r^^ v u > 
yi^lz>j->;1^^;!)<<it*t**i'5>o ::^i^':/:;^405 
ic t^TNOx SctiJ :7 ^ *<-t h * ti^r <!: ^J©f $ <t 
# I - X ^ 7*408 it ^ T' ^ i6 S (ft MKK A<Kt i: 
t^. ^^L^-rrX-r •;/:/404lziitro CCOfiKKIil.lTb^'^I. 

\z U *:;^;*g-^^;b<#ttg^ti. ^HlCct oTN0xi®i|X»jl8 
fcqSilx $ L ^ i> NOx ;t><teiii ^ 4x ^ C ^ T^j: ^ o 

fj!i L T t^ S A<0|| :^ jS*4i!S^^l i CD y X;u □ 1^ iz^^tK V 
h;^)^•lt?iLfc^1-i»i:S^«Jt (A/F) ^g^S*«tb (A 
/F) o \z%m-t^fz^\zzf^-\:f\-j^^JE^^Pm. 

^Fm.0^^^X^<Uht't^\z^t6i-^x^^gk^ 

-^iZl.O^^tOtLX^Wir^ZtlZtj:^, t2^oTC(D 

iStt (A/F) (itilE^tJcKf-J^CoLfcgSI^J^a: (a/f) 

0 iz-n-th. miomiZTT^i^ h^^mmx{tm\2m\zir^ 
^i\^^'?izno»1&^z;'y<?f)<'tLy hi^^^ty '<—\^ 

/\v<?iijE9k^Ff}<\.0lzmm^H^. ^-oXZOt^ 
Lfz'^^tiiizlEmiz-^^L^^ti^ztlzrj:^, 

mimiz-^iz^wmm^iziir^to za^mmmxit'T— 

V > 1 9(7) tii □ ffl 7b<flf a ^ 23 ^ L T = 5t tt5l24 ^ IE 

L/-fe5^=] >/\~^25(C^I^^nTL^Oo C<DH7C^$^ 

ftt# c tiT l> ^ <!: ^ ICCO . HC^5 cJ: l/NOx L TSl <k 

ai^S^}I-r^A<CCOH7c^35l24(iS^ht75)<5D^ti^'J 
5^ J^j: T t ^ cb # X' 4; NOx I z L T I ^b j^Jb^ ^ 

^r^o mi4iiiic7j^-r^is<5iiT'iiZ(7)i#ti^fi]^ LXNo 

x^;f{b-r^/-i6lCN0xi&i|X^J18OT5ftlc = 7cfe$l24$IS 



NOx iRilXS^ ISlcq^iiX ^ :KT U -SKOx ;^)<NOx J^RitX^j l8/>^ b :^ 
}^\Zl&ih^h.^o Z(Dt^llQx{tWL^^lZ^7z^tl^t< 
^■CClN0x;^)<ii7c$4^^^»:l^^^gteA<fe^o L3^)^L^^/)«^N 
0xqaiixmi8CDT;lf[lr = 7cSi^i^24^gBtSLT^X <hNOxte 
£ii8#|::il7C$tL?U;i^o/cN0x (J = 7utej«24lCcfc lJoItc^ 
H'&C<h(C>:?^o t*orN0xqR4Xffll8(DT55(rH7ctef3^2 
4 ^ 55 M -r ^ C ^ [ C cfc o T N Ox CD ;f { b tt *S $ - If IS] ± -r o 

v-7h;uKl6<i:a^fl§17<:Dra1fCH7ctt^«26^l*3MLfcM 
\zJ\\\(Dmizi >/\-^27;b<iBM^4xTL>-5o CCD^ 5lc 
= 5cfl4i«26efl^^^~ h 8 CDia < izmm^t^t =7cfe^ 
26liNOxqailX*J18fc^t; = 5cteaE24lCit-<r;-gJtCDSlx 

tl^r ^ <!: ^tz^iz^ Tzf^memo^ qsiix^j 1 8^:> 
^is^7^fm2A{zit-^x^m^w^^ik^.miz^^fk±^'r 

i)o ^^&orccD<^:5?d: = 7c«j^g26$ISIt^<!:figl9teS^)^ 
^ t^a#ffl A^ b = 7cte5^26l:: o T«Mig8^4= ^Slc^ 
-6 5^^HC . CO ^ ^b t- ^ C t ;b<X ^ i) C ^ ( c J^j: ^ o 
c::h,^X21'</cllS£9lr'(iN0xq&itXjW«h LT7;u:b 'J 

i: :i:^J^ t S :^±^zg^^ L ^cNOx qai|X^jl8A<ffl L^ 
btLXl>'2>o LA^L?^^A^bCCOci:•5?'c^NOxq5iliXS^I18&S 

:^ ^)±^tm(D^^^M^t LXitm^^mnQz • BaCu02 

CCDMn02 • BaCu02^CDNOxDR4x^|Xli^Cu3!)<Ctt^X 
iin -<ytNOx i^ilX^I 18(7) ^Pt i: [5] t$ ?:i:^ilf^ffi $ T^^j: L , 
S«^lt?b< U - ><D t fciiSCufc * y NOx A<Kjb $ tiT 
(2N0+02 — 2N02 ) >N03 ■ CD J^T'DftilX^JP^lcte 

^i^Jt^'J 'y^(::mfi(5]»(cq6ilx»l;b^bN0xA< 
CCDN0xli^Cu(DAiitl^f^ffl(C^oTil7c-&L 
tf) b tt ^ o L L A< b SCuCDNOx iSTc S ^PtONOx 
S7c:^(Zit-<ril< , tA^oTBa-Cu-03^CDq&ilX^]^ffll^ 
f-li^(zriC;K^Ti^-<fcN0xi!ai|X«l8fcJt-<TN0x&tli 
BtfzS7c^tL>:fLNN0x:l;b<^nFtt:*^-ri)o ^i^oT8a-Cu-0 
?.cDiifti|XS»l^-Sl^/t^^l::(iMl4llfc^«fct^mi5gllc^F^ 
H^^O lcqRi|X^<DT;7SilCH7c^i^24 $S2S-r -5 C t A< 

^ 1611 ?5 ^ O'^ l9lHi :$:^a^ —[zji.mMizm^ 

5= -tf ^u^r?! X liil^ 5b b ^ ^ ilte 51 (c ?5 1 > r ^ 
^igi'l^;!)<I.0Ja±. Sn*»^J^M3(^(D;t^^CD¥i^S 
««tt7&<'j->CD4^S6X'iS*a-ttLtf)btv-5, t!&-:>XCCD<t 
tTTrdi*H^N0xfiN0xq5i|X^Jl8lrq&i|S$:H-S)o -^5. NO 
xfl&42^11SA^bN0x ^iiitdtJ-r-^^^ic: N0x{&i|2^jlS 
^CDirtA?^pfl^*7.(DSi^.tt*<»j-y^lC$tl.«i)o CCD^ 
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^^ti^t^^tiz^ ^JN0xiRiiX^jl8-s<7)yilAj^^:^'XCD 

^ 1 611 ^ # -f -5 <t ;i ^ T' li T ^ -tr ;u ^* 5 1 
<D S^iX<?f S C: tt <^ L tti ;b ^ ^ -tr 

MTMiq&^y':? hl2l^(-XP»:/ h;U^53;!)<gEM$ tv. C 

y'^osizmiR^izm^t^^. -^5. m^-pm^-^j ^30 

tD£li:t37K- h36li|gift[sl^59$:fr LTS5S^»#57lc}i 

-r -J±Din7A<::*^ # < ^ 1$ x □ h ;u#53(DP,gig 
C a)|lt&<5i!r'liN0xq&HX^183{)^ bNOx 5 fetiir-<# <t ^ 

h;u^f53;?)<-^Pf3it^T'rf3^-&Li^^>H'i>o in*>. 

irllt ^ (:: >^ L T - S ^ A Q f i 1 1 if m ^ :K -5 <h C (7) it 1: ^ 
AQitB^^lZ^m^Hr. HC^cfcO^COCDJf^T'H^^TK- h 

i^^^cDX^tfLt^- h aP^{z»^^ti^m^iS:^(0^^ 

m^^'^(D^^lt\t^J v^tU^). W\< LrNOxC&KX^il 
87b^ b NOx a $ H C i: ( c /j: -5 o NOx q6 1 8*^ b NOx 

-So ^^^-:)rc:cDINE(i?^l3E^l^c^NE^D^.Iifil^7T^LTl^ 
-So :^L^■CrXT• :^50irMimSlt5]lElSc I NE;5><-SfilSNE 
cfc 4;:^H-t^;!)^S;b^;!)<^j^iI$4x^o CCD-^filSNE(iNOx 
oi^ilX^i 1 8(C xCDNOx q&ilXt^ :^l CD0^j X. 50%(DNOv 

^SNECDi:^(z(i5!i^+i--<^;U$^TL. ZNE>SNE<Dt 

EnbN0xq54X^jl8(C^CON0.tS4XH^±I(D50%<X>N0xM 
/)<«5ii^X $ tT. r L N ^ i: It S c n <!: H C: li X -T -y :7'502 1 w 



iit;o Xf--v:?'502T'(il^fl:b'X;^T;b<-SfiIT!. i^^l^ 

If 200"Cct y t,^SL^?b^gA^7b<?IJSii^ iX-^o T <Tl <D .t t 

iciiiam-t^^ ^ ;u$^7 L . T >Ti CD t #1::I^Xt- :^ 
502\zmAjX'liOx1Aihyy<fti^±y htti^o NOxjSffiT? 

XQ-:/ K;u^53;{)<-:^:r*ait^T'egTf-ttL(i^bti 

r'NOxiic£ii^^^*;!)<U-tr^:; h$:K^o NOxfetii^ ^ 
■fe-:; \^tti^t'^i^^^^5\zmmm.$iiR(Dmmi^mfi^ 
^±-ti-L^bn. XP^:; K;u^53;b<±&3-t^-Li^b:h^, 
fi^-:>XN0x!RiiXS<Jl8l::5ilA-r^^Fm^'XO^i^ht(i 5^^ 

l^r^^I[E]li^INE^5c^:l;±l't7> hfficA^st $tL^o 

l£l^!a-b>th21fcJ:i;a^^-b>-9-51CDa3^ii-i-lcSt^r 
rN0xte£li:7^^'A<-t':/ h^t^Tl^i)^^)^S3b^A<^JS^J^H 

XPs^v zfrnsizMAjXT. a h ;^#53C75$^i^gil;^)<^T^^4^ 

6061:1^5 l^r^^qi^5a^;b<^7t^tL. ZOt^omSliiR 

itT.'rvzfmiz^i^xwth^^tzm^MiOtu^. 

ttl:C0t^l:filAQA<M£i3etL^, ;^5:t^r'Xi^ -y 3^603 X- 
YlCcfc VS^^MS^T'XP h;u#53;5)<B§#-ti: L^^b 

§[^M:Q\z'(^'oxmnm^^\\ii^^mm^m^^H^o 
^iBmizTT^r^m.mxitmfi'mnp^iz^TLmm^^eo 

'tb:t)7tf- h36li^'^?5Bii!ICE]5§63.64$:^^Lril7t^]m^ 
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o T C (D # I::NOx 187b^ b NOx ;b<te£t} $ tL ^ C .i: 

-So t!^ o r C CO Z NEIi ^^laiHl Ie^NECO S is ^ L Tl ^ 
qRilR^l 131:: coNOx iSRilXfiS :^ CO^l ^ 50%c7)NOx S;b<Diii^ 



^n■Cl^^(h^t^$H^^SlHll^^&^^Lrt^^o INE 
^SNECD^ <7;U^ ^7 L. I NE>SNE(73 i: 

g0-fc)N0xi&i|XS^18lC'eON0xi!RJ|Xte^O50%ON0xl: 
A<iRitX $ t ^ i> <b it S $ K/t <!: # ir (i X ^ :^702[C 

izit^m-^^^^pji^^l L. T^Ti<Di:#(c(iXx->:^ 
703(cit^T'^t^;K>:/6l;^)<-^Bt^8^, -^Ttli 5«?Pb1A^ 
b20»f^gglia$tL^„ '^l^r*Xi^':/::f704X'(iii3r 

^ii-La^bH. '^l^r'X^'v:/705lcfcL^TSRIS[^)lcS^^ 

INE7!)<^(h$tLi)o 
^i^n L 3 CiNOx q&ilXS118(i;a^;b<igT'r ^ <i: NOx ^ 

18f r q&J|2T- # -i) C i: IC -5 , 
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[^7© (C) ] 



I 



[man] 





.105 



106 



NO 



YES 



107 



ZNE.C 



0 



-108 



END } 
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TAU 



TP- Kt-F - G 
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lm^ 71 



imzomi 






NO 






C 




' Co 
) ^ — 

YES 


NO xMtU^^j?''; -fe V I- 






LNE, C 


0 



503 
50^ 



NO 



506 
507 









ZNE+NE 




^ ,701 



700 




Q END } 
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1 8 - N O , ^ iR Jni 
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[m^ am] 




600 



NO 



Q+ AQ 



D UT YcD^ai 



602 




603 




60A 


(-607 


DUTY - 


' 0 



^605 
506 
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